Control of cellular phosphatidylinositol 4,5-bisphosphate levels by adhesion signals and rho GTPases in NIH 3T3 fibroblasts involvement of both phosphatidylinositol-4-phosphate 5-kinase and phospholipase C.
The involvement of small GTPases of the Rho family in the control of phosphoinositide metabolism by adhesion signals was examined in NIH 3T3 fibroblasts. Abrogation of adhesion signals by detachment of cells from their substratum resulted in a time-dependent decrease in the cellular level of PtdIns(4,5)P2 by approximately 50%. This effect could be mimicked by treatment of adherent cells with Clostridium difficile toxin B and toxin B-1470, which inhibit specific subsets of Rho and Ras GTPases. Detachment of cells that had been pretreated with the clostridial toxins did not cause a further reduction in PtdIns(4,5)P2 levels, suggesting that the target GTPases are integrated into the control of phosphoinositide levels by adhesion signals. The reduction in PtdIns(4,5)P2 levels could be attributed to reduced activity of the major PtdIns(4, 5)P2-producing enzyme, PtdIns4P 5-kinase. Unexpectedly, both cell detachment and toxin treatment resulted in a twofold to threefold increase in inositol phosphate production in intact cells. In lysates of these cells, in vitro phospholipase C activity was found to be elevated by 30-50%. The effects of cell detachment and toxin treatment on inositol phosphate formation could be mimicked by expression of dominant-negative N17 Rac1. Taken together, these data suggest that adhesion-controlled small GTPases of the Rho family are involved in the regulation of the cellular PtdIns(4,5)P2 levels in NIH 3T3 fibroblasts, by controlling the activities of both PtdIns4P 5-kinase and phospholipase C.